A fluorimetric assay, based on the ability of boiled hepatic extracts to support the sulphoconjugation of harmol, was used to demonstrate and quantify PAdoPS (adenosine 3'-phosphate 5'-sulphatophosphate) present in liver. A stoicheiometric relationship was established between the sulphate conjugate formed and the 'active sulphate' utilized. Guinea-pig, rat, mouse and rabbit livers contain 3.3, 2.9, 0.8 and 0.5 umol ofPAdoPS/l00g wet wt. respectively.
ionine, 0.278 % cystine and 0.058 % sulphur. The above pellet foods were produced by the Gold Coin Co., Singapore. The guinea pigs and rabbits were bought from the local markets and these animals are normally fed on vegetables and sweet potatoes.
Extraction ofPAdoPS from liver
Freshly excised liver, or freshly excised liver that was kept and transported in liquid air as in the case of the dog liver (1 g), was cut into small pieces and boiled in 2ml of 0.5M-glycine/NaOH buffer, pH9.2, for 3min. On cooling, it was homogenized in the Polytron for 1 min. The homogenate was centrifuged at 15 OOOg for 30 min and the supernatant was made up to 2ml with the same buffer. The mixture was shaken with 4ml of chloroform to remove as much protein as possible. After centrifugation, the upper aqueous phase of this mixture was used as a source of PAdoPS in the subsequent sulpho-conjugation reaction, with harmol as substrate (Wong, 1974) .
Sulphotransferase reaction with extracted PAdoPS as conjugating agent Some 200,ul of the above boiled hepatic extract (corresponding to 0.1 g fresh wt. of liver) was incubated with 25,ul of lOmM-harmol (Sigma) and 25,ul of 0.5M-glycine/NaOH buffer, pH9.2. The reaction was started with 100,ul of a mixture containing a 2:1 ratio of the high-speed (178 000g) supernatant of dog liver and 0.1 M-EDTA; the latter had been adjusted to pH9.2. A preincubation of this enzyme/ EDTA mixture at 37°C for 3min completely inhibited the sulphate-activating system (Wong, 1978;  a modification of the method of Brunngraber, 1958 
Paper chromatography and radioisotopic analysis
The above incubated mixture (501) was spotted on Whatman no. 1 paper and the chromatograms were developed in butan-l-ol/acetic acid/water (4:1:5, by vol.) overnight (16h) at room temperature (29-30°C). The radioactivity present in 2cm sections of the chromatograms, beginning 1 cm before the origin, was counted by adding these strips directly to scintillation vials containing 10ml of scintillator made up of 0.025% 1,4-bis-(5-phenyloxazol-2-yl)benzene (POPOP) and 0.4% 2,5-diphenyloxazole (PPO) in toluene.
Recovery experiment
Increasing amounts (3.04-15.2 nmol) ofPAdoP35S (specific radioactivity 0.38Ci/mmol) were added to 2ml of-the buffer used in the extraction of the 'active sulphate' from liver. The entire procedure of boiling, homogenization and centrifugation was performed as described above. As only one-tenth of the total volume was used in the subsequent sulphotransferase reaction, the amounts ofharmol [35S]sulphate formed were compared with those obtained by using only 0.3-1.52nmol ofPAdoP35S added directly to the sulphotransferase reaction mixture. For 
Discussion
PAdoPS is labile. However, it seems to withstand boiling at pH9.2, as demonstrated in the study of sulpho-conjugation of tyramine (Wong, 1976) and adrenaline (Wong, 1978) . On the basis ofthis observation, it was found that the 'active sulphate' could be extracted under alkaline conditions from liver, and quantified. Although PAdoPS is now commercially available (P-L Biochemicals, Milwaukee,WI, U.S.A.), its stability could not be assured, except by transport in solid CO2, which imposes an additional cost. Even so, deterioration had been observed with the sample of PAdoP35S. It is therefore not economical to use authentic PAdoPS for standardization in any assay. This problem is circumvented in this study by the establishment of a stoicheiometric relationship between harmol sulphate formed and the PAdoPS utilized in the sulphotransferase'reaction, thus allowing for an extrapolation of the concentration of PAdoPS from the measurement of the fluorescence of harmol sulphate. Nevertheless, authentic PAdoPS is required to determine the extent of conversion of the 'active sulphate' into harmol sulphate; this, of course, varies, depending on the activity of the sulphotransferase preparation. Curiously enough, a consistent value of 78 % was obtained in all the experiments using the soluble fraction of dog liver. This possibly represents the maximum conversion, as it was obtained for both 30 and 60min incubations. An important requirement for this fluorimetric procedure is a highly active sulphotransferase preparation, and so far, only the dog liver seems to be a satisfactory source.
The conjugation of harmol with glucuronic acid and H2SO4 have been extensively studied (Wong & Sourkes, 1967; Wong, 1974; Mulder & Hagedoorn, 1974; Mulder, 1975) . A comparison of the hepatic concentrations of the conjugating agents that participate in these detoxication processes showed that UDP-glucuronic acid is found in higher concentrations (16-57,umol/lOOg; Wong, 1977a) than PAdoPS (0.5-3.3 ,umol/lOOg; this paper). Although there are hydrolases that act on both UDP-glucuronic acid (Wong & Lau, 1970) and PAdoPS (Dodgson & Rose, 1970) , numerous other active enzymes like 3'-and 5'-nucleotidases and deaminases also degrade PAdoPS (Dodgson & Rose, 1970) . This factor, together with the chemical lability ofPAdoPS, could account. for its low concentration in the liver. Data obtained by Mulder & Scholtens (1978) suggested that the pool size of PAdoPS in liver is indeed very small. The rapid utilization of PAdoPS in various biosynthetic reactions, e.g. sulphation, may be responsible for the inability to demonstrate the presence of this 'active sulphate' in the hepatic tissues of some animals like the dog and monkey. This possibility seems to be supported by the observation of high rates of sulphation of tyramine and adrenaline in these tissues (Wong, 1976 (Wong, , 1978 while the high concentration of PAdoPS in guinea-pig liver was, in fact, associated with low sulphating ability (Wong, 1976 (Wong, , 1978 . Pertinent to this discussion is the consistently high transglucuronidating activity exhibited by guinea-pig liver towards different substrates (Wong & Sourkes, 1967 , 1968 Wong, 1969 Wong, , 1977b , which may have a sparing action on PAdoPS. The endogenous concentration of PAdoPS measured in this study is therefore the result of the dynamic actions of a host of biosynthetic and degradative reactions, of which only sulphation has been discussed in this context.
